The extraordinary resistance to UV radiations of a manganese superoxide dismutase of Deinococcus radiodurans offers promising potentialities in skin care applications.
An overproduction of free radicals or reactive oxygen species, often due to environmental factors, can alter the DNA structure and irreversibly modify proteins and lipids in the living cells. The superoxide anion (O2-) is one of the strongest oxidant molecules produced under oxidative stress conditions but it can be neutralized by the action of the enzymes SuperOxide Dismutases (SODs). In all the human tissues, SODs are essential for the prevention of serious diseases and the protection against oxidative stress damages. In the dermo-cosmetic sector, SODs have found promising applications, but their use is limited due to the loss of activity following the addition of the enzyme in the skin care formulas and the exposure of the skin to UV radiations and heat. Extremophile organisms, which proliferate in extreme physical and/or geochemical conditions, represent a potential source of stable SOD enzymes, able to function even in harsh conditions of high temperature, acid pH and long UV exposures. In the present study we investigated on a Mn-SOD deriving from the extremophilic bacterium Deinococcus radiodurans and, after its expression in E.coli, the Mn-SOD was characterized in terms of chemical and physical properties. Its extraordinary features in terms of UV resistance prompted us to investigate further about its potential applications in the dermo-cosmetic sector. It was expressed in Solanum lycopersicum (tomato) cell cultures with the main goal of developing a new ingredient, capable of keeping its ROS neutralizing activity once exposed to UV radiations and even when added to skin care formulas.